Abstract. In this paper, we prove the first conjecture of Bar-Natan, Garoufalidis, and Khovanov's on the Khovanov's invariants for alternating knots.
The map Φ
The first conjecture states that there is an almost pairing of the cohomology groups of degree difference (1, 4) , so it is natural to think of a map of degree (1, 4) on the cohomology groups.
On chain level, the map Φ is defined in the same fashion as the differential map. 
Instead of

Φ on cohomology
To use this map, it should be well defined on homology level.
2.1. Anti-commutativity with d. It is enough to check for squares of two crossings. In the titles of subsections, A, B, C, D indicate circles and each − indicates a crossing connecting them.
2.1.1. A = A: non-alternating way.
Invariance under the Reidemeister moves. We need to check if the Φ defined above commutes with the isomorphisms defined in chapter 5 of Khovanov [3] .
2.2.1. Type I. The isomorphism was given by
belongs to acyclic part.
Similarly,
again belongs to acyclic part.
Type II. Let d(a) = 0 in C(D).
(−1)
the image of f 100→110 (x) under the natural isomorphism between C(D 1 ( * 110)) and C(D 1 ( * 011)), we get f 100→110 (x) = 0, and hence, τ 1 (x) = 0.
Now, we are ready to check commutativity.
In C(D 1 ),
Similarly, in C(D 2 ),
3. Φ + d and change of variables 3.1. Change of variables. It is easy to check Φ 2 = 0. Let's forget the grading and make a change of variable 
Resolutions of oriented links in Seifert's way. The good thing about those resolution is that we can part the circles into two groups so that each crossing connects one in a group to another in the other group. More explicitly, front, back in back, back in front, etc. are grouped together, and back, front in front, front in back, etc. form the other group. This partition doesn't depend on the position of ∞.
4.2.
Hodge theory. If we give an inner product on chain so that monomials in a, b form an orthonormal basis, then 
By Hodge theory,
H i (D) ≈ Ker(Ψ : C i (D) → C i+1 (D)) ∩ Ker(Ψ * : C i (D) → C i−1 (D)).
